Objectives: Communication about end-of-life decisions is crucial. Although patients with metastatic spinal cord compression (MSCC) have a median survival time of 3 to 6 months, few data are available concerning the presence of advance directives and do-not-resuscitate (DNR) orders in this population. The objective of this study was to determine presence of advance directives and DNR order among patients with MSCC. Methods: We retrospectively reviewed data concerning advance directives for 88 consecutive patients with cancer who had MSCC and required rehabilitation consultation at The University of Texas M. D. Anderson Cancer Center from September 20, 2005 to August 29, 2008. We characterized the data using univariate descriptive statistics and used the Fisher exact test to find correlations. Results: The mean age of this patient population was 55 years (range, 24-81). Thirty patients (33%) were female. Twenty patients (23%) had a living will, 27 patients (31%) had health care proxies, and 10 patients (11%) had either out-of-hospital DNR order and=or dictated DNR note. The median survival time for these patients was 4.3 months. Conclusion: Despite strong evidence showing short survival times for MSCC patients, it seems many of these patients are not aware of the urgency to have an advance directive. This may be an indicator of delayed end-oflife palliative care and suboptimal doctor-patient communication. Using the catastrophic event of a diagnosis of MSCC to trigger communication and initiate palliative care may be beneficial to patients and their families.
Introduction
A lthough advance directives are codified under federal statute 1 and palliative care guidelines recommend that clinicians be able to discuss end-of-life goals of care, 2 there are no federal or state mechanisms for monitoring the implementation of do-not-resuscitate (DNR) orders. Characterizing the use of DNR orders among patients with advanced cancer has important implications for end-of-life decision-making because in the United States, the medical team is generally obliged to perform cardiopulmonary resuscitation (CPR) in the absence of a DNR order. In such a situation, only a health care proxy or a physician's declaration of medical futility may avert the obligation to perform CPR. 3 One large cross-sectional study retrospectively examined a stratified sample (n ¼ 16,678) of all U.S. deaths in 1986 (excluding trauma and perinatal deaths) and reported living wills were in place in 9.8% of all deaths and 16.4% of cancer deaths. 4 Female gender, white race, college education, income of $22,000 or more, and poor functional status were associated with greater use of living wills.
A 1996 chart review of 200 consecutive deaths in a general hospital reported that 77% of patients had a DNR order at the time of death, but only 13% had such an order upon admission. Of patients who died after a stay of at least 3 weeks, 90% had a DNR order. Thus, hospital admission was a trigger for signing a DNR order. 5 The SUPPORT study reported that although 127 (39.5%) of 339 patients preferred not to receive CPR, less than half had a DNR note or order written. The median time from DNR order to death was 32 days. 6 Community studies have reported varying rates of advance directive use, from 29% to 91%, depending on the setting and the patients' ages. paralysis, incontinence, and institutionalization. 11 MSCC usually occurs when the cancer is widespread, and large retrospective studies have found that the median survival time for patients with MSCC is 3 to 6 months. 11, 12 Median survival time after spinal cord compression depends on each patient's tumor type and ambulatory status and on the number and site(s) of metastases. [12] [13] [14] [15] Patients with a single metastasis, a radiosensitive tumor, or myeloma, breast, or prostate cancer have the longest median survival times, [16] [17] [18] [19] while patients with multiple metastases, visceral or brain metastases, or lung or gastrointestinal cancers have the shortest. 16, 17, 20 Even patients with typically chemoresponsive and radioresponsive tumors have relatively short median survival times; for instance, patients with myeloma, lymphoma, and breast cancer have median survival times of 6.4, 6.7, and 5.0 months, respectively; the median survival times of patients with prostate and lung cancer, which tend not to be responsive, are only 4.0 and 1.5 months, respectively.
11 One-year survival rates for patients with spinal cord compression due to multiple myeloma, lymphoma, breast cancer, and prostate cancer were 39%, 38%, 27%, and 22%, respectively, while that of lung cancer patients was 4%. 11 In retrospective and prospective observational studies, median survival times for patients who could walk after the completion of therapy ranged from 7.9 to 9.0 months, but the median survival times for nonambulatory patients were only 1 to 2 months. 17, 21, 22 In our previous study of patients with MSCC, the median survival time was 4.1 months. 23 The use of advance directives in patients with MSCC and functional decline has not been previously studied. The purpose of the present study was to assess the frequency of advance directives such as health care proxies, living wills, and DNR orders in patients who had been diagnosed with MSCC and who required a physical medicine and rehabilitation (PM&R) consultation. This information may help us to understand whether the diagnosis of MSCC can serve as a reminder for oncologists to initiate conversations about end-of-life decisions and introduce timely palliative care planning.
Methods

Setting and subjects
The study was conducted at M. D. Anderson Cancer Center in Houston, Texas. The retrospective study included 88 consecutive patients who had MSCC and required a physical medicine and rehabilitation consultation from September 20, 2005 , to August 29, 2008. One patient was excluded from analysis because she was less than 18 years old.
Study design
This study was approved by our Institutional Review Board. We reviewed the electronic medical records of the 87 patients and recorded each patient's age, gender, race, religion, functional status, and tumor type, along with the number of spinal metastases (multiple versus single) and the status of visceral metastases and=or brain metastases (present versus absent). We reviewed the advance directive admission inquiry and recorded whether the patient had a living will, medical power of attorney=health care proxy, or out-ofhospital DNR order prior to the PM&R consultation date. The out-of-hospital DNR order could be present even when there was no dictated DNR note by an oncologist=physician in our institution; for example, a patient might have had an oncologist=physician outside of our institution sign an out-ofhospital DNR order. We also reviewed the DNR note prior to PM&R consult. If a DNR order was issued in our institution, we extracted from the medical record the date on which the DNR note was dictated. It is our institutional policy to dictate a DNR note at the same time a DNR order is written.
Statistical methods
To characterize our patient population, we generated univariate descriptive statistics. We then summarized the data by gender, race, and age and used the Fisher exact test to determine whether differences in advanced care planning were associated with patients' demographic characteristics. We chose to compare patients aged less than 65 years to those aged 65 years and older because a previous study found that a higher percentage of people over age 65 had living wills compared to younger adults. 9 Another study at the Mayo Clinic showed that the median age at the time patients signed their respective advance directives was 67 years. 24 We used descriptive statistics to calculate the median number of days between the physical medicine and rehabilitation consultation and death and between the date when a physician dictated a DNR note and death. A p value less than 0.05 is considered significant.
Results
Demographic data
The mean age of the patients at the time of their physical medicine and rehabilitation consultation was 55 (range, 24-81) years, and 29 (33%) were female (Table 1) . At the time of their PM&R consultation, 20 patients (23%) reported having a living will, 27 patients (31%) reported having identified a health care proxy, 5 patients (6%) reported having an out-of-hospital DNR order, 8 patients (9%) had a dictated DNR note, including 3 patients who had both an out-ofhospital DNR order and a dictated DRN note. All the patients had impaired function, with 72 patients (83%) requiring assistance for walking and 54 (62%) requiring acute rehabilitation. These patients had advanced disease: all patients had MSCC, 72 (83%) had multiple spinal metastases, 18 (21%) had brain metastases, and 42 (48%) had visceral metastases.
Fifty-nine (68%) of the 87 patients had died at the time of the study. The median survival time of the patients, calculated from the date the PM&R physician was consulted to the date of death, was 129 days (4.3 months). Twenty-six (44%) of the 59 patients who died had DNR orders issued at our institution, as indicated by a physician-dictated DNR note; the median time from the date of the physician-dictated DNR note to the date of death was 16.5 days (first quartile ¼ 6.5 days; third quartile ¼ 38.3 days). Table 2 summarizes the advance care planning by race=ethnic group. The presence of a living will appeared to be more frequent for Asians=Pacific Islanders and whites, less frequent for African Americans=blacks, and least frequent for Hispanics=Latinos. The same trend was seen in the presence of a health care proxy and an out-of-hospital DNR order; 514 GUO ET AL.
Frequency of advanced care planning in different subgroups
however, none of the between-group differences was significant. Table 3 summarizes the advance care planning by age. Although the presence of living wills and health care proxies appeared to be more frequent in patients aged 65 years or older than in those younger than 65, the differences were not significant. The rates of out-of-hospital DNR orders were similar in both age groups.
Discussion
To the best of our knowledge, this is the first analysis of advance directive and DNR trends in a specific patient group. Despite the well-documented median survival time of 3 to 6 months in this patient population, 11, 15, 23 only 20 patients (23%) reported having a living will, 27 patients (31%) reported having identified a health care proxy, 5 (6%) patients reported having an out-of-hospital DNR, and 8 (9%) had a DNR order.
Among the 59 patients who had died, 26 (46%) had a DNR note and for those who did, the median time between the date of the DNR note and death was 16.5 days. This low frequency of presence of advance directives and the short interval between DNR order and death indicate the need to improve doctor-patient communication regarding end-of-life goals of care.
Prognostication is crucial to initiating discussions about end-of-life care. Prognostication can empower decision making but may be anxiety-provoking for both physicians and patients. Overly optimistic prognostication often occurs, ironically, when physicians know their patients better. 25 This close relationship may cause procrastination and lead to delay in end-of-life discussions. Lunney et al. 26 noted a sharp functional decline, called the dying trajectory, in patients with cancer 3 months before death occurred. The obvious decline in function for patients with MSCC may serve as a tool for more accurate prognostication and should alert the oncologist to initiate an advance care planning discussion.
When a dying patient's family members have more time to prepare for the loss, they are less likely to suffer complicated grief during the bereavement process. 27 The proxy's signing of an advance directive is exceptionally stressful. Azoulay et al. 28 showed that when patients died in intensive care units after end-of-life decisions had been made, 60% of relatives developed marked posttraumatic symptoms, and among those relatives who shared in end-of-life decisions, 82% developed these symptoms. Increasing the interval between the initiation of an advance care planning discussion and the patient's death might be one concrete way to diminish the surrogate's potential suffering from his or her decision-making responsibilities. 29 Our patient population's median time between the date when the rehabilitation team was consulted and the date of death was 129 days (4.3 months), well within the hospice care criteria of a life expectancy of 6 months or less. This time frame would allow for adequate time for family members to prepare for their loss if end-of-life discussions are introduced when a patient is diagnosed with MSCC.
We found that both African Americans=blacks and Hispanics=Latinos tended to have lower advance care planning rates than those of whites and Asians=Pacific Islanders, which is consistent with a research report from a decade ago that showed African American=black race was associated with low rates of DNR orders. 4 The differences between our patient groups were not significant, but we believe this may be a result of our limited sample size. A previous report on a telephone survey of randomly chosen adults in Hawaii (n ¼ 700) found that 29% had a living will, but this increased to 62% in the over-65 age group. 9 We also found a trend toward 
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a higher frequency of living wills and health care proxies among patients aged 65 years and older than among younger patients, but the difference was much smaller than in previous reports and was not significant. There was no difference in out-of-hospital DNR order frequency between the 2 age groups. Another study at a large, tertiary care, urban, academic medical center showed patients who had advance directives were older and considered themselves less healthy than did those without advance directives. 30 The lack of association between advance directives and patients' age and diagnosis of advanced cancer in our study may be related to the patient population. The patients who choose to seek care in a comprehensive cancer center may have different attitudes and beliefs regarding advance care planning than those who do not. Further study is needed to compare the patients with MSCC in comprehensive cancer centers to those patients receiving oncology care in the community.
This study contains several limitations. First, because M. D. Anderson is a comprehensive care center, selection bias may limit the generalizability of our findings on the frequency of advance directives. However, because the survival of MSCC patients in all settings has been well documented, the use of MSCC events to initiate end-of-life conversations is still valid. Second, we had a limited sample size. In a future study with a larger sample size, we may be able to identify specific patient groups associated with lower advance directive and DNR order rates.
In conclusion, the median survival time of MSCC patients is known as 3 to 6 months. 11, 13, 23 This is again confirmed in our study (4.3 months) . These data suggest that a catastrophic event such as MSCC can be used for prognostication and can prompt physicians to initiate a clinical pathway for a palliative consultation and to initiate a discussion about end-of-life care. 
